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ABSTRACT 
 
Oviposition preference of two species of psyllid (Cardiaspina albitextura and Cardiaspina retator) on Eucalyptus 
camaldulensis leaves. Study on oviposition preference of two species of psyllid (Cardiaspina albitextura and Cardiaspina 
retator) on Eucalyptus camaldulensis was conducted in open area around Bundoora Campus, La Trobe Univesity, Australia. 
The purpose of this study was to examine the oviposision preference of two difference species of psyllid. Seven E. 
camaldulensis trees occupied by both C. albitextura and C. rotator were chosen. Leaves of E. camaldulesis were sampled in 
two periods of oviposition. Four E. camaldulensis trees labelled with t1, t2, t3 and t4 were sampled in period of oviposition 
I and seven trees in period of oviposition II (4 trees were same as trees in period I  ( t1, t2, t3, t4 and 3 other trees t5, t6 and 
t7 ). Thirty randomly selected leaves, occupied by the eggs of both C. albitextura and C. rotator, were taken from each tree. 
The samples of leaves were brought to laboratory to examine the eggs on each side (adaxial and abaxial) of leaves. The eggs 
were counted under 10 x magnifications and recorded. Correlation was used in the data analysis and significance of r-value 
was tested by t test. The result indicated that both species of pest (C. albitextura and C. rotator) chose the same side of 
leave for oviposition. Both C. albitextur and C. retator  prefer the abaxial surface of leaves to oviposit on most trees 
sampled in the field. The numbers of eggs oviposited by C. albitextur had a positive correlation with the number of eggs 
oviposited by C. retator. The number of eggs laid by both species depended on period of ovipositon, tree, and side where 
the eggs were laid. 
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INTRODUCTION 
 
Cardiaspina Crawford (Hemiptera: Psyllidae) is 
one of the most important genera of the Australian 
Psyllidae, owing to the spectacular damage it can 
cause to Eucalyptus spp. Periodically, over large areas 
of southern Australia, there have been devastating 
attacks by Cardiaspina spp. on eucalyptus (Morgan & 
Bungey,1981). All known species of Cardiaspina 
cause death of the leaf tissues around the nymphal 
feeding sites. Outbreaks may often cause severe 
defoliation on heavily infested trees (Woodward et al., 
1991).  
The oviposition preference hypothesis 
(Thompson, 1988) states that if the quality of the 
environment in which eggs are laid influences 
offspring fitness, natural selection should have 
favoured females that oviposit in a site where 
offspring survival to final size is greatest. Yet field 
tests of this hypothesis have produced equivocal 
results (McClure et al., 1998). Many insects do prefer 
to oviposit on a host where offspring fitness is higher 
(Pasquier-Barre et al., 2000), some do so only under 
certain conditions (Quiring & Butterworth, 1994), and 
others do not (Larsson & Ekbom, 1995). 
According to Gegechkori (1968), psyllids 
generally show narrow host specificity; species are 
limited to a single host plant species within a host 
genus. Mattson et al. (1987) state that insects with a 
narrow host range should be especially sensitive to 
intraspecific variation in plant characteristics. For 
example, almost all female Cardiaspina albitextura 
laid their eggs on fully expanded mature leaves while 
Glycaspis brimblecombei females usually lay their 
eggs on soft young leaves that are still expanding 
(White, 1971). The choice of a site may correlate with 
the quality of the individual leaf (Inbar et al., 1995) 
This paper reports the results of a field study on 
the oviposition sites of two species of psyllid             
(C. albitextura and C. rotator) on E. camaldulensis 
leaves. An understanding of the oviposition sites of 
both psyllids is important to our knowledge of insect 
ecology. Detailed knowledge of the ecology of a pest 
is necessary to achieve successful control.   
 
MATERIALS AND METHODS 
 
This study sites were situated in the open 
parklands around La Trobe University Bundoora 
Campus Victoria Australia. Seven E. camaldulensis 
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trees occupied by both C. albitextura and C. rotator 
were chosen. Leaves of E. camaldulesis were sampled 
in two periods of oviposition. Four E. camaldulensis 
trees labelled with t1, t2, t3 and t4 were sampled in 
period of oviposition I and seven trees in period of 
oviposition II (4 trees are same as trees in period I  
(t1, t2, t3, t4 and 3 other trees t5, t6 and t7 ). Thirty 
randomly selected leaves, occupied by the eggs of 
both C. albitextura and C. rotator, were taken from 
each tree. The samples of leaves were brought to 
laboratory to examine the eggs on each side (adaxial 
and abaxial) of leaves. The eggs were counted 
under10 x magnifications and recorded. SPSS version 
9.0 was the statistical program used in the data 
analysis. To stabilise the variances, data were 
transformed to log (x + 0.5), particularly for sets of 
data containing zeroes (Yamamura, 1999). Correlation 
was used in the data analysis and significance of         
r-value was tested by t test (Snedecor & Cochran, 
1980). 
 
RESULTS AND DISCUSSIONS 
 
The log number of eggs of C. albitextura had     
a positive correlation with the log number of eggs of     
C. retator (P < 0.001) (Figure1). The position where 
eggs were laid affected number of eggs laid by 
psyllids. Figure 2 below shows that both  
C. albitextura (Ca) and C. retator (Cr) chose the 
abaxial surface of leaves to oviposit on most trees 
sampled in the field.  
C. albitextura and C. retator tended to oviposit 
on the abaxial side of leaves. The number of eggs laid 
by both species depended on period of oviposition, 
tree and side where the eggs were laid. The 
differences might be caused by differences in time 
when the quantity of suitable food available on tree 
varied. The leaves of host plant may be “juvenile”, 
“intermediate”, or “mature” depending on tree age and 
condition (Jacobs, 1955). 
Differences in conditions such as age, position, 
and quantity of leaves, affect the attractiveness of 
foliage for oviposition by C. albitextura on                 
E. blakelyi. Heavy feeding either by nymphal or adult 
psyllids greatly reduces the attractiveness of leaves as 
oviposition sites. Relatively few eggs were laid on 
leaves damaged severely by nymphs and females 
invariably concentrated their eggs on only that part of 
the foliage, which escaped severe damage (Clark, 
1963). 
 
C. albitextura and C. retator chose the same 
abaxial side of the leaf for oviposition, due to their 
being closely related species. Consequently, they have 
some similarities in their general biology (Clark, 
1962; White, 1971). For the surfaces on which the 
eggs are laid, there was a significant regression of log 
number of eggs laid by C. albitextura on those laid by 
C. retator, described by the equation y = 0.44x + 0.21 
(significant at α = 0.001) (Figure 1).  
The selection for oviposition on the abaxial 
surface of the leaf may be related to the ability of the 
psyllids to adhere to such surface. Since the structure 
of adaxial surface of Eucalyptus leaves is more 
glaucous (‘waxy’) than the abaxial surface 
(Wirthensohn & Sedgley, 1996), the psyllids’ 
adhesion to this surface is reduced (Brennan & 
Weinbaun, 2001a, b). Brennan and Weinbaun (2001a) 
found that the G. brimblecombei were able to climb 
the ‘waxy’ juvenile leaves of E. globulus only by 
clinging to protruding veins of abaxial leaf surfaces.  
Results of this study are also supported by the 
hypothesis of Eigenbrode and Espelie (1995) that 
states that the ovipositional preferences for glossy 
plants relate in part to the ability of insects to adhere 
to such plants. Plant epicuticular waxes affect insects 
both physically and chemically (Eigenbrode, 1996). 
Waxes can alter the slipperiness of a plant surface, 
which affects the adhesion of herbivores (Stork, 1980; 
Edward, 1982), predators (Eigenbrode et al., 1996, 
1999), and ants (Federle et al., 1997). 
Claridge & Wilson (1978) stated that the 
oviposition patterns of most leafhoppers are very 
distinctive; they often prefer specific sites within a 
plant. Previous studies on oviposition patterns or 
preferences in leafhoppers have shown that most 
species have a very specific pattern and preference, 
and oviposition is more discriminating than nymphal 
feeding (Claridge & Reynold, 1972; Claridge et al., 
1977). Claridge & Wilson (1978) concluded not only 
that many tree-associated leafhoppers are specific in 
their choice of host plant, but also that they usually 
have very characteristic modes of placement and 
insertion of eggs into the host tissues. 
C. albitextura and C. retator were more inclined 
to lay their eggs on the leaves that were already 
occupied by eggs. These results support those of Clark 
(1963). In that study, which examined                         
the effect of the presence of eggs on               
subsequent oviposition of C. albitextura on E. blakelyi                  
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Figure 1. The correlation between log (number of eggs + 0.5) of C. albitextura (Ca) and log (number of eggs + 
0.5) of C. retator (Cr) on leaves of E. camaldulensis. (*** significant at α = 0.001). 
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Figure 2 The comparison between the numbers of eggs laid by C. albitextura (Ca) and C. retator (Cr) on each 
surface of E. camaldulensis leaf (A = Period I and B = Period II). 
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under natural conditions, he found that during the 
interval allowed for further oviposition; almost 25 
times as many eggs were laid on surfaces with the 
original eggs present as on surfaces with the original 
eggs removed. Over 50% of the latter received no 
eggs, and there was no association between numbers 
added and initial numbers. For the surfaces on which 
the original eggs remained, there was a highly 
significant correlation of numbers added with 
numbers present initially. It is likely that the presence 
of eggs on a leaf not only increases its attractiveness 
as an oviposition site, in the proportion to the number 
already there, but also similarly limits feeding by 
adults, thus conserving food for the psyllid progeny 
(Clark & Dallwitz, 1975). 
Previous studies on the use of occupied sites for 
oviposition by tephritid fruit flies (Rhagoletis spp.) 
and Bactrocera spp. show resulting costs and benefits 
of use of occupied sites. The possible costs are 1) 
increased larval competition (Papaj and Prokopy, 
1989), 2) increased adult competition (Papaj, 1994) 
and 3) increased parasitism of juvenile stages (Papaj, 
1994). The possible benefits are 1) opportunity for 
ovicide of previously laid eggs (Visser et al., 1992), 2) 
improved larval performance (Messina, 1989), 3) 
reduced time expenditures by the females (Papaj, 
1994) and 4) reduced ovipositor wear (Papaj, 1994). 
 
CONCLUSION 
 
C. albitextura and C. retator chose the same side 
of the leaf for oviposition, i.e. both psyllids preferred 
to oviposit on abaxial (below surface) of                      
E. camaldulensis leaves. There has been positive 
correlation between numbers of eggs laid by               
C. albitextura with those laid by C. rotator. In the 
context of competition, it is assumed that oviposition 
site selection by females could increase the level of 
interspecific competition between their progeny, since 
any competition between the two species should be 
based on their simultaneous requirement for some 
resources, e.g., feeding sites and oviposition sites. 
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